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Specification 



1 . Title of the Invention 

SEMICONDUCTOR DEVICE 



2. Claims 

(1) A semiconductor device comprising: 

a plurality of stacked chips, comprising two or more chips, whereof the active surfaces, 
whereon elements are formed by electromechanical bonding means, are made to face each other 
and are mutually connected, and the respective sides of said chips opposite said active faces are 
mutually bonded and stacked, and 

wire that connects said stacked chips. 



3. Detailed Description of the Invention 
(Industrial Field Of Application) 



-1 Mizuhara, Itami-shi, Hyogo 
-1 Mizuhara, Itami-shi, Hyogo 
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The present invention relates to a semiconductor device, in which semiconductor integrated 
circuit chips are stacked, and which has improved performance and a higher level of integration. 
(Prior Art) 

Figure 2 and Figure 3 are, respectively, a plan view and a cross-sectional view along the line 
III-III showing a conventional semiconductor device. In the figures, 1 denotes an integrated 
circuit chip of the first layer, 2 denotes an integrated circuit chip of the second layer, 3 denotes a 
layer that protects the circuit part of 1 and fixes 1 and 2, 4 denotes a wire that electrically 
connects the circuits of 1 and 2, and 5 denotes a wire bonding pad. 

A conventional semiconductor device is constituted as described above, and in the overview 
described above, the degree of integration and level of functionality of the circuits can be 
increased by stacking circuits in layers. 

(Problems That the Invention Is to Solve) 

In the conventional semiconductor device described above, two stacked chips are fixed, and 
the layer 3 for protecting the circuit part of the lower chip must be made of a nonconductive 
material that has little deformation due to heat. Moreover, the only way to electrically connect 
the upper and lower chips is by connection of the pads 5 on the periphery of the chips by wire 
bonding, which creates a problem of numerous restrictions in the design of the circuit. 

The present invention was produced in order to solve these problems, and has the objective 
of offering a semiconductor device that does not require the aforesaid protective layer and allows 
signal exchange between stacked chips to be performed by a method other than wire bonding. 

(Means Used to Solve the Problems) 

In the semiconductor device according to the present invention, the circuit faces of two or 
more chips are placed facing each other and are electrically connected by connecting the circuits 
formed on the facing circuit faces, a plurality of stacked chips, and a fixed stacked chip is 
stacked on the aforesaid stacked chip, and his electrically connected by wire bonding. 

(Operation) 

In the present invention, the aforesaid stacked chips are fixed, and electrical signals are 
exchanged, by means of electrodes placed in a desired position, the other aforesaid electronic 
chip is positioned so as to be aligned with the backside of said chip and fixed, and electrical 
signals are exchanged therebetween by wire bonding. 

(Working Example) 
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Figure 1 is a cross-sectional view of a working example of the present invention, wherein 
two stacked chips are stacked, la and 2a are both chips having a circuit part on their upper face, 
lb and lb are both chips having a circuit part on their lower face, 6 is an electrical connection 
means, which in this working example uses a bump, and which provides electrical connection 
between the aforesaid stacked chips and fixes the chips, 7 denotes a pad for this bump, 10 
denotes the lower stacked chip, 20 denotes the upper stacked chip, and 10 and 20 are connected 
electrically by means of wire 4, and the back sides of both are aligned and affixed to each other 
by a technique such as die bonding. For this reason, the device does not require a protective layer 

3, which is required in a conventional device. 

In the working example described above, the aforesaid stacked chips are stacked in two 
stages, but a higher level of integration can be obtained by stacking of three or more. 

The aforesaid stacked chips may also be constituted using three or more chips, and a cross- 
sectional view of a working example in the case where the aforesaid stacked chip is composed of 
three chips is shown in Figure 4. 

In addition, since the chips making up the aforesaid stacked chip need not be produced using 
the same process, various effects can be obtained by combinations of chips made by different 
types of processes, and high integration can be achieved by this constitution. 

The working example described above shows the case in which a bump 6 is used, but a thick 
plated layer of gold or the like that is deposited on any of the pads 7 of either of the chips 2a or 
2b or either of the chips la or lb may also be used. 

(Effects of the Invention) 

The present invention, as explained above, is formed by stacking stacked chips in which the 
circuit faces of two or more chips are made to face each other and electrically connected and 
fixed by means of a bump, etc., and is therefore able to achieve higher levels of integration and 
does not require a protective layer which has been necessary in prior devices. 

4. Brief Explanation of the Drawings. 

Figure 1 and Figure 4 are cross-sectional drawings showing a working example of the present 
invention, and Figure 2 and Figure 3 are, respectively, a plan and cross-sectional view showing a 
conventional semiconductor device. 
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In the figures, la, lb, 2a, and 2b are integrated circuit chips, 4 is a wire, 5 an 
electromechanical bonding means, and 10 and 20 are stacked chips. 

In the figures, the same reference numerals indicate the same or corresponding parts. 

Agent: Masao Oiwa 

Figure 1 

la, lb, 2a, and 2b: integrated circuit chips 
4: wire 

5: electromechanical bonding means 
10: lower stacked chip 
20: upper stacked chip 

[Amendment of January 19, 1987, corrects a minor typographical error in the text (correction 
incorporated in the translation) and makes minor modifications to Figure 1 — translator.] 
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